Effects of sperm preparation and bull fertility on in vitro penetration of zona-free bovine oocytes.
The objectives of this study were to develop and validate a zona-free bovine oocyte penetration assay for detecting relative differences in bovine sperm fertility and to determine the effect of different sperm preparation methods on oocyte penetration. Oocytes were incubated with heparin-capacitated spermatozoa which either were or were not induced to acrosome-react with lysophosphatidylcholine. Heparin-capacitated spermatozoa treated with lysophosphatidyl-choline penetrated more oocytes and had more penetrations per oocyte than spermatozoa capacitated in heparin but not induced to acrosome-react with lysophosphatidylcholine. Spermatozoa stained with Hoechst 33342, fluorescein isothiocyanate or tetramethyl rhodamine isothiocyanate, alone or in combination, penetrated similar numbers and percentages of zona-free bovine oocytes as the similar to non-stained spermatozoa. When spermatozoa from the same ejaculate were stained with either fluorescein isothiocyanate or tetramethyl rhodamine isothiocyanate and competed in penetrating the same oocytes, the number of penetrations generated by the 2 differently stained spermatozoa was similar. Spermatozoa from bulls of differing in vivo fertilities were labeled with different fluorescent dyes, and their relative abilities to penetrate the same oocytes were assessed. Comparisons between spermatozoa from high and low fertility bulls demonstrated that high fertility spermatozoa had a significant oocyte penetrating advantage over low fertility spermatozoa in 13 of 16 paired competitions. We concluded that the results of the competitive penetration of zona-free bovine oocytes by fluorochrome-labeled spermatozoa from bulls of different fertilities were indicative of their relative in vivo fertility.